Learning for innovation is a central element in European policymaking in developing higher education. Students often learn in project settings together with work organizations developing new solutions, products and services. These authentic creative, social and collaborative settings offer an attractive learning environment. The aim of this study was to determine the factors involved in individual innovation competence to be able to design, tutor and assess the pedagogical processes where authentic open-ended tasks are being solved transforming novel ideas into usable products or services. After defining the extraction criteria using a limited sample of articles, a bias-assessed systematic review was conducted of empirical research articles published in 2006-2015. Twenty-eight journal articles were ultimately included in the review. Despite the volume of academic literature in this field, comparatively few studies providing findings addressing the review objectives could be found. There was, however a reasonable weight of research evidence to support the result. The findings suggest that personal characteristics, such as flexibility, achievement orientation, motivation and engagement, self-esteem and self-management, future orientation, creative thinking skills, social skills, project management skills, and content knowledge and making skills can be needed in collaborative innovation process. These findings have implications for pedagogical innovation processes and for competency-based assessment.
Introduction and Background
Innovation is required to benefit business, solve difficult problems faced by society and to ease everyday life. European Commission has recognized an innovation gap: higher education institutions are not contributing as much as they should to innovation in the wider economy. The performance varies strongly between EU regions. (European commission 2017) Learning for innovation is thus a central element in European policymaking in developing education (European Commission, 2012 , 2013 OECD, 2004 OECD, , 2008 Tether, Mina, Consoli, & Gagliardi, 2005; Toner, 2011) . High expectations is being placed on the cooperation and networking between individual people, employees, entrepreneurs and even students as sources of innovation (Høyrup, Bonnafous-Boucher, Hasse, Lotz, & Moller, 2012; Kesting & Ulhøi, 2010; Hasu, Honkaniemi, Saari, Mattelmä ki, & Koponen, 2014; Miettinen, 2013; Hippel, 2005) . Young people are expected to be prepared to collaborate in solving future problems and producing innovations in areas that presently do not exist (Sawyer, 2006 (Sawyer, , 2012 (Sawyer, , 2014 Zang, Hong, Scardamalia, Teo, & Morley, 2011) . It is the task of education to equip people with suitable competences. The aim of this study was to determine, based on a systematic review, what these competencies could be for the purposes of planning and organizing education and to find avenues for further research to promote learning for innovation. Without understanding these competencies it is difficult to facilitate pedagogical innovation processes offering a platform for this type of competence development (Lepistö & Lindfors, 2015) .
In higher education praxis, the controversial concept of innovation as an outcome of students' work is often regarded as an economical term that is not usable in educational context. If we look closer to the definitions, we notice that it is quite usable in project-based learning when describing projects outcomes such as novel products or services that are not only ideas, but solutions taken into use. Amabile (1996) defined innovation as the successful implementation of creative ideas. According to Sawyer (2006) , innovation is an outcome of an innovation process whereby collaboratively created ideas are transformed into a single product or other end result, often through interactions with several stakeholders; the process involves rapid prototyping and testing, manufacturing (making), and implementing 1,448 non-duplicate research articles were found that matched the search criteria ( Figure 1) . A manual search in specific innovation-related journals yielded 183 articles; thus, 1,631 articles were subjected to an abstract screening against the extraction criteria. Articles that met the exclusion criteria were extracted. The full text of 264 articles was reviewed. Of these, 236 were still excluded based on poor quality, vague definitions or poor match to the research question. The authors of two articles were contacted for more information on their research design (Avvisati, Jacotin, & Vincent-Lancrin, 2013; Chell & Athayde, 2011) .
Final Material and Analysis
The final sample consisted of 28 articles that matched the inclusion criteria. Key information from the selected articles was defined, including the article title and year, context, study design, study population, subjects and overall risk-of-bias assessment. (Appendix 1.)
The included studies represent the studied phenomenon. Ten of the studies were conducted in an educational context (higher education, secondary or comprehensive education), while 14 occurred in an organisational context (organisational psychology, human resource management or business studies); four studies occurred in both contexts (educational and organisational). Six of the studies were qualitative, 19 were quantitative, and three used mixed methods. Nine of the studies were case studies, two of which were multiple case studies. The study design and research methods varied considerably.
The final research data were subject to a three-author bias assessment to make the quality of the material as transparent as possible. A cross-analysis by the three authors was used to avoid possible reviewer subjectivity bias. Each article was individually assessed, considering the following: the methodological rigor in identifying potential flaws; the generalisability of the study; the strengths and weaknesses caused by research design, conduct, analysis and interpretation of findings; and the validity, reliability, method and sample. The criterion for moderate bias was a narrow cultural sample (e.g., research was conducted in one country only), which had adequate numbers of informants and well-reported analyses. A study had medium bias if there was an inadequate sampling of the research subjects, a poorly described analytical method or a scope that was too narrow or small to draw conclusions. A study was considered highly biased if it included several of the aforementioned criteria and the study was inadequately reported. The inclusion criteria for the assessment was set to "medium risk of bias".
The analysis was conducted using a data-driven content analysis of the research literature gathered for the systematic review (following Krippendorff, 2004) . The sampling of the chosen material was done by organising the data, evaluating the definition of innovation and extracting the competency factors. Coding was completed by one author and then, separately as blind review, by the two other authors to limit subjectivity. After several discussions, inter-reviewer agreement reached 100%. The semantic analysis was aimed at exploring the meaning that was derived from the relationships among the concepts in the text (Cohen, Manion, & Morrison, 2007) . After coding, the thematization of the subclass and the main classes was conducted by two authors and discussed until agreement was reached.
Finally, the thematization was cross-validated by all three authors against the competence factors of the studies assessed to contain no risk of bias. The studies with no risk of bias included the large-scale quantitative studies in an educational context in which the minimum requirement was < 200 informants (Avvisati et al., 2013; Lindfors & Hilmola, 2015; Vila, Pé rez, & Morillas, 2012) and in an organisational context in which the minimum requirement was < 200 informants (Bjornali & Støren, 2012; Keller, 2012; Montani, Odoardi, & Battistelli, 2014; Vila et al., 2014; Waychal et al., 2011) as well as the qualitative studies with no risk of bias (Chatenier, Verstegen, Biemans, Mulder & Omta, 2010; Chell & Athayde, 2011; Nielsen, 2015) .
Results
When considering the relevance of the articles and their empirical results, the definitions for innovation varied, but were well in line with each other. In most of the articles, innovation was clearly differentiated from creativity. According to Bruton (2011) , a creative product is understood as a novel solution to a problem; once it has been applied to a valuable practical application, it becomes an innovation. According to Mathisen, Martinsen and Einarsen (2008) , creativity refers to the development of novel and useful ideas and innovations towards the application of ideas. The majority of the articles defined innovation based on outcome. Some of the articles defined innovation according to the process. Edwards-Schachter, Garcí a-Granero, Sá nchez-Barrioluengo, Quesada-Pineda and Amara (2015), Jaiswal and Dhar (2015) and Waychal, Mohanty and Verma (2011) followed Amabile (1996) in defining innovation as the successful implementation of creative ideas with a subsequent economic and/or social value generation in the market and/or society. According to Vila, Pé rez and Coll-Serrano (2014) , innovation was the process of applying novel ideas and new knowledge to increase the efficiency in the production of goods and services. Bjornali and Støren (2012) and Waychal et al. (2011) defined innovation as a process of turning opportunity into new ideas and putting them into widely used practice. The common factors in these definitions are the creative and novel ideas and the obligation to implement them for the benefit of society or the market. In summary, the definitions of the research articles supported the precondition of the systematic review process.
Individual Innovation Competence: Upper And Sub-categories
On the basis of the included articles, some of the factors were supported in the original studies related to innovation competence, while other factors did not seem to be predictors of innovation development. Factors in the original studies that were determined to be irrelevant or to score low as factors of innovation competence were excluded. After the factors were identified, a data-driven thematization was conducted. Flexibility (4, 6, 17, 18, 20, 28) ; Sense of humour (10)
Motivation and engagement Motivation (6, 8, 10, 17, 18, 19, 28) ; Engagement (7, 8, 19, 28) Achievement orientation Ambition (6, 18); Takes initiative (10, 23); Goal orientation and generation (10, 19, 20) ; Learning goal orientation (19); Achievement and value orientation (28) Self-esteem Self-esteem (2, 6, 16, 23) Self-management Self-management (3, 7, 5, 8, 13, 24) ; Self-efficacy and control (8, 5, 7, 16) (3, 23, 25, 26) ; Openness to experiences (5, 6); Curiosity (7, 6, 9); Proactiveness (6); Ability to cope with non-routine tasks and un-certainties (7, 16); Risk-taking ability (20, 23) ; Moderate resistance to change (5, 11) Creative thinking skills
Creativity skills
Creativity (2, 3, 4, 6, 7, 8, 9, 11, 10, 17, 18, 19, 20, 21, 28) ; Imagination (2, 18); Inventiveness (7, 14); Ability to generate new ideas and solutions (1, 3, 4, 9, 18, 19, 20, 25, 26, 28) ; Ability to do things differently (16); Problem-solving skills (9, 10, 11, 12, 17, 27) 
Cognitive skills
Learning skills (7, 9, 14, 27) ; Ability to rapidly acquire (3), exchange and combine (27) knowledge; Cognitive skills (2, 3, 7, 9) ; Analytical thinking (3, 9, 12, 17) ; Skills in thinking (2, 17); Ability to combine and interpret (7); Willingness to question your own and others' ideas (3, 26) Social skills Collaboration skills Co-operation skills (2, 3, 9, 15, 17, 20, 24, 27) ; Teamwork skills (4, 9, 12); Social astuteness and sensitivity (7, 24) ; Interpersonal management (7, 24) ; Interpersonal influence (7, 23); Championing (3); Ability to motivate others (5, 20); Ability to build trust (7); Ability to mobilise the capacities of others (3, 25, 26) Networking skills Ability to create partnerships (7); Internal and external networking (2, 9, 12, 15, 23, 28) 
Communication skills
Communication (2, 3, 7, 21) ; Ability to make your meaning clear to others (7); Presentation skills (3, 12, 17, 24, 25) ; Ability to write reports, memos or documents (3); Ability to write and speak in a foreign language (3); Negotiation skills (3, 7, 9) ; Active listening (7, 24) ; Brokering (information exchange) (3, 23) Project management skills Process management skills Ability to manage collaborative knowledge creation process (7, 20) ; Project management skills (7, 9, 20) Personal characteristics that explain innovation competence were found in most of the research articles (Table 1 , N = 16) and were thus chosen as the first upper category. According to Chatenier et al. (2010) , personal characteristics were defined as the underlying traits that comprise an individual's personality and influence his or her innovation behaviour. Personal characteristics are common across various situations and endure for a reasonably long period. It was not easy to distinguish a personal characteristic from a skill or attitude, as they clearly overlap (Avvisati et al., 2013; Celik, 2013) . For example, risk-taking versus control in a non-routine task (Keller, 2012) indicates that different abilities are needed at different phases of the innovation process. In total, 16 personal characteristic factors were thematised to this upper category. These competency factors were themed and divided into five sub-categories.
Flexibility is defined as a stretch mindset (Waychal et al., 2011) and can be parsed as a willingness to shift the approach and to scrutinise ideas. According to August-Brady (2000), flexibility is the integrative, evolving and resilient response to recognised change and uncertainty. It is based on openness and willingness to change, which results in a greater diversity of choice, effectiveness and efficiency in outcomes.
Motivation and engagement is defined as finding the internal motivation and willingness to solve a problem or perform a task (Waychal et al., 2011) . Motivation implies a strong emphasis on goals, achievement and value orientation (Montani et al., 2014; Waychal et al., 2011) . A high level of motivation may promote a climate in which high-quality solutions are searched for, developed and promoted, leading to innovative results. Motivation is the need for achievement, autonomy, persistence and goal orientation (Mathisen et al., 2008) . Engagement, as the willingness to accomplish the aim of the process (Waychal et al., 2011) , could also belong to the achievement orientation sub-category, but it was paired with motivation following Chell and Athayde's (2011) classification. According to Montani et al. (2014) , both intrinsic motivation and learning goal orientation are essential to creative idea generation although the latter may potentially have a greater motivational power for boosting individual engagement in both the early and late stages of an innovative activity.
Achievement orientation is defined as ambition, the ability to take initiative, goal orientation and generation, learning goal orientation and achievement, and value orientation. According to Mathisen et al. (2008) , a high level of ambition may promote innovative results. The ability to take initiative is defined as seeking an opportunity and is applied to a person who does things before being asked or compelled (Santandreu-Mascarell, Garzon, & Knorr, 2013). Montani et al. (2014) defined goal orientation as the attitude towards gaining results or proactive target generation propensity, which is a self-regulatory mechanism involving two distinct goal-directed processes: envisioning (i.e., setting future change-oriented goals) and planning (i.e., defining a roadmap for action to achieve the desired outcomes). Montani et al. (2014) studied learning goal orientation within innovation processes and defined it as an emphasis on understanding or mastering new aspects, desiring change-oriented goals and preferring challenging and risky situations that offer new opportunities. Change-oriented goals, which tend to be naturally associated with challenging and uncertain ventures such as innovation, are of particular value to persons with a strong learning goal orientation.
Good self-esteem characterises people with innovation competence and is defined as a concept that represents a person's perceived value or self-worth (Avvisati et al., 2013; Keller, 2012) . Self-esteem affects performance, behaviour and attitudes at work because it influences self-perceptions of confidence, worthiness, competence and capabilities. Santandreu-Mascarell et al. (2013) emphasise the importance of independence and self-confidence, which both indicate the ambition for autonomy from rules or control by others. According to Cerinšek and Dolinšek (2009) , the development of innovation is associated with significant risk and uncertainty. It is hard to predict the progress and results of innovation processes, which can influence self-confidence and motivation.
Self-management is defined as a competency in several articles (Bjornali & Støren, 2012; Celik, 2013; Chatenier et al., 2010; Chell & Athayde, 2011) . Self-management and self-efficacy appear to be synonyms and are defined as the belief in one's ability to organise and execute a course of action required to manage prospective situations (Celik, 2013) . In this review, self-efficacy is the sense of control that one has towards internal or external factors in a given situation.
Future Orientation
Future orientation as an innovation competency factor is highlighted in 12 studies. According to Chatenier et al. (2010) , a future-oriented person picks up on signals, recognises changes and creates a vision. Future orientation was also mentioned in the creativity category (Montani et al., 2014) . In this review, it was separated as an important skillset in its own right because it was mentioned in many of the articles. Future orientation includes two sub-categories: future thinking and alertness to new opportunities. Based on this review, it is essential to watch for future opportunities and take advantage of them when creating novelties. The sub-category of visioning is synonymous with envisioning, which was defined by Montani et al. (2014) as the ability to set change-oriented goals and as a pre-decisional phase. The importance of intuition for innovation and personal proactiveness was highlighted by Chatenier et al. (2010) as future orientation. The more non-routine a problem is, the more future orientation may be needed to provide an original or creative solution (Keller, 2012) . Future orientation is defined in this research as the ability to foresee and anticipate, to make plans for and to organise future possibilities (see Nurmi, 1991 Nurmi, , 2005 Seginer, 2009 ).
Alertness to new opportunities is the ability to cope with non-routine tasks and uncertainties; it involves an ability to take risks and offers a moderate resistance to change. This sub-category is important as innovation offers a non-routine task environment. Openness to experiences and curiosity are defined as the willingness to confront new situations and the flexibility to experience them (Celik, 2013; Waychal et al., 2011) . Proactiveness is the ability to develop new ideas and take initiative (Cerinšek & Dolinšek, 2009) . Coping with chaos and uncertainty reflects an ability to deal with unexpected situations, the flexibility to deal with plans and deadlines and the ability to improvise (Chatenier et al., 2010) . As the innovation process is aimed towards an unknowable future, it is important to have moderate resistance to change during the process. If the need for clarity is moderate, the ability to deal with ambiguous and complex tasks is important (Keller, 2012).
Creative Thinking Skills
Creative thinking skills are defined in this review as creative competences and cognitive skills. Creativity is a key innovation competency factor in most studies. According to Cerinšek and Dolinšek (2009) , creativity is the ability to generate new ideas independent of their possible practicability and future value. The main measure of creativity is originality. According to Edwards-Schachter et al. (2015) , the concept of creativity as a transferable competency comprises individual characteristics, such as creative personality; thought processes; personal traits and thinking styles; creative processes, such as problem-solving skills; and actions towards developing creative products within the contexts in which creativity occurs, including the social context and collective learning environments. Creativity also involves the ability to adopt views from different perspectives and to envision new possibilities based on open observations of an environment. Idea generation, imagination and problem-solving skills are seen as core abilities of an innovative person. Inventiveness is defined as the ability to seek novelties, take risks and experiment while remaining pragmatic and sensitive to the environment and market (Chatenier et al., 2010) . Based on the sample of this study, creativity cannot be solely defined as generating imaginative, original and novel ideas since it plays a significant role in problem-solving activities to evaluate and assess knowledge and skills to reach a novel and practical solution (Lindfors & Hilmola, 2015) . Problem solving is defined as a generic skill that is key to innovation and synonymous with the creative process (Edwards-Schachter et al., 2015; Jack, Anderson, & Connolly, 2014) .
Cognitive skills are also considered crucial for innovation. According to Treffinger, Young, Selby and Shepardson (2002) , cognitive skills refer to convergent or critical thinking and are defined in the data as analytical thinking skills (Bjornali & Støren, 2012; Cobo, 2013; Jack et al., 2014; Lindfors & Hilmola, 2015) , general thinking skills (Avvisati et al., 2013; Lindfors & Hilmola, 2015) , the willingness to question ideas (Bjornali & Støren, 2012; Vila et al., 2012) and the ability to acquire and interpret new knowledge (Chatenier et al., 2010) . Learning skills are defined as theNetworking skills refer to the ability to develop, maintain and use networks effectively to forge beneficial alliances and coalitions that are critical to innovation (Avvisati et al., 2013; Chatenier et al., 2010) . Communication skills are well supported in the research articles; the most supported communication skills are presentation skills (Bjornali & Støren, 2012; Jack et al., 2014; Lindfors & Hilmola, 2015; Tsai et al., 2010; Vila et al., 2014) . Brokering skills are defined as information exchange skills in which participating people link information and knowledge from various internal and external sources, which leads to new opportunities (Bjornali & Støren, 2012) . Negotiation and active listening are necessary in team and network interactions with other people. (Table 2) 3.2.5 Project Management Skills
In the analysed research articles, seven competency factors were classified as project management skills. Project management skills were defined as the ability to establish specific, challenging and accepted team goals; to diagnose and formulate learning objectives; to coordinate and synchronise activities, information and tasks among team members; to design a strategic plan; to carry out the proposition systematically and sequentially; to feel responsible for the team; to identify human, material and experiential resources for accomplishing various kinds of learning objectives; to organise complementarities; and to monitor, evaluate and provide feedback on overall team and individual performance (Chatenier et al., 2010; Cobo, 2013; Nielsen, 2015) . Project management skills were divided into process management skills and general management skills.
Process management skills are needed in the collaborative knowledge-creation process (Chatenier et al., 2010; Nielsen, 2015) to plan (Montani et al., 2014) , manage (Chatenier et al., 2010; Chell & Athayde, 2011; Nielsen, 2015) , make decisions (Wang & Shuai, 2013; Waychal et al., 2011) and efficiently research and develop (Arvanitis & Stucki, 2012) in innovation processes. Management skills are decision-making skills (Wang & Shuai, 2013; Waychal et al., 2011) and leadership skills (Chell & Athayde, 2011) used in innovation processes or projects.
Content Knowledge and Making Skills
The sixth category in individual innovation competence is content knowledge and making skills. These competences are related to individuals' knowledge and skills in their field of expertise as well as in other fields.
Content knowledge is defined as substance knowledge, or the knowledge of a discipline or professional field. Content knowledge is mentioned as an innovation competency factor in only five studies (Avvisati et al., 2013; Bjornali & Støren, 2012; Jack et al., 2014; Kasule, Wesselink, Noroozi, & Mulder, 2015; Lindfors & Hilmola, 2015) . Avvisati et al. (2013) used the term subject knowledge, which is understood as a synonym for content knowledge. They defined subject knowledge as knowledge about a content-specific field or discipline; in other words, subject knowledge was specialization to the branch (Jack et al., 2014) . Knowledge of other fields or disciplines seem to be required in the innovation process as well (Bjornali & Støren, 2012; Cobo, 2013) .
Making skills is the 'know-how' and practical solution design which is emphasised in educational research. The making phase in the innovation process occurs when abstract ideas are concretised into practical solutions (Avvisati et al., 2013; Bruton, 2011; Lindfors & Hilmola, 2015) . According to Lindfors and Hilmola (2015) , innovation learning includes the process of designing, planning and making as well as the practical solution. Usability is a key element in creating and making an innovation or a solution that is novel, functional and usable in practice. Technical, aesthetic and psychomotor skills are needed to produce a prototype and to concretise the solution in practice (Arvanitis & Stucki, 2012; Avvisati et al., 2013; Bruton, 2011; Jack et al., 2014; Lindfors & Hilmola, 2015) . (Table  2) 
Comparison with non-biased Studies
The research articles included in the data comprised a heterogeneous collection of qualitative and quantitative studies that were executed in a variety of educational and organisational contexts. (See appendix 1.) They differed from each other in terms of research strategies, methods, sample sizes and contexts. The analytical comparison was executed by determining whether the sub-classes of competences found in this review received support from non-biased research articles. All thematised upper categories were supported by the non-biased quantitative and qualitative research articles of the systematic review. The non-biased quantitative research executed in educational (Avvisati et al., 2013; Lindfors & Hilmola, 2015; Vila, Pé rez, & Morillas, 2012) and organisational (Bjornali & Støren, 2012; Keller, 2012; Montani, Odoardi, & Battistelli, 2014; Vila et al., 2014; Waychal et al., 2011) contexts supported the sub-categories formed in this individual innovation competence analysis. Sub-categories in the competency category of social skills and future thinking skills were found in all non-biased research articles. supported in the related categories of flexibility, motivation and engagement, and self-esteem by all research articles. However, there were three exceptions out of the seventeen sub-categories: achievement orientation, process management skills and future orientation were not supported by the research conducted in the educational contexts. Yet, achievement orientation and project management skills were supported by qualitative research. The sub-category of management skills was supported only by qualitative studies, and the sub-category of future thinking was supported only by quantitative studies executed in organisational contexts. The content knowledge, making skills and technical skills categories were supported by non-biased quantitative research (Chatenier, Verstegen, Biemans, Mulder & Omta, 2010; Chell & Athayde, 2011; Nielsen, 2015) but not by qualitative research. The most questionable competency category seems to be project management skills, which were not acknowledged at all in educational settings.
Discussion
This study contributes to the educational aim to prepare students to collaborate in solving future problems and producing innovations in areas that presently do not exist (Sawyer, 2006 (Sawyer, , 2012 (Sawyer, , 2014 Zang, Hong, Scardamalia, Teo, & Morley, 2011) . By understanding competency outcomes, innovation processes can be harnessed in educational purposes to foster learning. The learning process can be organised to address competency gaps in relation to the desired problem solving and future oriented, innovative solution. Regarding the innovation process as a learning platform, successful competency development during the process is the core target.
It was surprising how few articles could be included in the final analysis. However, we used strict inclusion and bias assessment criteria to meet the preliminary innovation competence definition. Although many peer-reviewed academic research articles were found on innovation competence and its synonyms, most articles covered competences unrelated to individual perspective in developing innovations, such as consumers who adopt (rather than develop) new technical innovations (e.g. Goswami & Chandra, 2013) or organisation's innovation competence as the development resource capacity of a firm (e.g., Kodama & Shibata, 2014) . There was, however a reasonable weight of research evidence to support the findings. Although the context, sample and research strategy vary, the results were not contradictory but parallel. 71 competency factors were divided into 17 sub-categories, which comprise 6 upper categories that form the main classification. Based on the findings, it seems that individual innovation competence is a combination of certain personal characteristics, future orientation, creative thinking skills, social skills, project management skills, and content knowledge and making skills (Figure 2 ).
Based on this review, in the collaborative activity of innovation processes a successful participant should have good self-esteem and achievement orientation, be flexible, motivated and engaged with the task at hand. Future orientation is needed to remain alert to new experiences and opportunities for innovation. Creative thinking skills help in idea generation and problem solving, while cognitive skills help acquire, exchange and combine new knowledge in the form of analytical thinking. The ability to combine and interpret information as well as the willingness to question ideas are included among creative thinking skills. Social skills form the largest competency category in individual innovation competence. According to the analysis, personal communication skills are needed to make one's intentions clear to others. Networking skills are important in creating partnerships and building relationships. Interpersonal communication and management skills are needed for productive cooperation. As part of individual innovation competence, project management skills are important for finishing the innovation process through the efficient use of time and decision making. Content knowledge about one's field or other fields as well as making skills in the form of designing, prototyping, making and using technical equipment comprise the sixth competency category of innovation competence. The most surprising factor seems to be however, that knowledge of other fields than one's own content knowledge or discipline is required in the innovation process (Bjornali & Støren, 2012; Cobo, 2013) .
Considering the definitions of innovation proposed by Amabile (1996) and Sawyer (2006) and the competences found in the review, it is possible to draw several conclusions. Innovation, defined as a novelty made concrete and implemented to bring value, requires new and creative ideas that can be produced and implemented in practice to reach an outcome. It is possible to argue that creative thinking skills and future orientation support the requirement of novelty in the outcome. It is also possible to argue that the requirement that the innovation be concrete is supported by making skills (designing, prototyping). The requirement of real-world implementation is supported by social skills (collaboration, networking and communication skills) and project management skills. As innovation processes are often naturally or systematically organised as cross-disciplinary teamwork (Edmondson, 2013; Farrell, 2001; John-Steiner, 2000; Sawyer, 2003 Sawyer, , 2014 , the personal characteristics of participants are arguably crucial. The findings of this review support this view. Flexibility, motivation and engagement, achievement orientation, self-esteem and self-management potentially support successful teamwork and the innovation process.
According to Edwards-Schachter et al. (2015) , creativity, innovation and entrepreneurship should be integrated as generic or transferable 'meta competences' rather than as independent competences. When comparing the findings with reviewed articles, this view is not supported. This review promotes a coherent understanding of individual innovation competence on its own right. The findings in the included studies have some categories that are similar to the cathegorization of this study. Thurlings and Evers (2015) highlighted individual factors that influence innovative behaviour, such as personality (openness and curiosity), traits (attitudes and beliefs, motivation, learning goal orientation, self-efficacy, persistence, humour and job satisfaction) and competence (recognising and evaluating opportunities, problem solving and content knowledge of teaching).
Conclusions
The findings from this review have implications for teachers, curriculum designers, researchers and policymakers at all levels of education, from basic to higher education. Regarding the innovation process as a learning environment, successful competency development during the process is the core target. According to Spencer and Spencer (1993) , competence always includes an intent, which is the motive or trait that causes action towards an outcome. Innovation could be considered an intent for the development of a competence. As a goal-directed learning environment, the innovation process should enable the development of personal characteristics, future orientation and creative thinking skills, social skills, project management skills and content knowledge and making skills. The learning environment should be organised to support future visioning, facilitate idea generation, and foster the creation of new solutions to authentic problems. It should also allow social interaction in the form of team projects to incorporate project management activities. Moreover, the learning environment should allow for the design of useful solutions and an introduction to other relevant disciplines. Multidisciplinary team formation could allow multiple perspectives, skill variety and new knowledge interfaces while introducing also to other disciplines. Individual innovation competence could serve as the basis for presenting relevant curricula, programmes, learning tasks and tutoring when educating and fostering learning through innovation processes for innovation.
However, there are several limitations that should be carefully considered before applying this research. The first limitation is that the material was limited. Though we used a systematic approach to select academic articles for review, other researchers may identify additional articles. However, this view is arguably true of any systematic literature review (Greenhalgh, Robert, Macfarlane, Bate, & Kyriakidou, 2004) . As the material consisted only of peer-reviewed, academic articles found in the EBSCO, Scopus and PsychINFO databases, data are missing from this review. The lack of academic books, scholarly theses and other research could have potential implications on the results. A waekness is that, although a number of competency factors were identified, there was no uniform view of competence that predicted innovation. The concept definitions of innovation varied although the bias assessment was strict. Still, congruent factors were found in the definitions and these were well in line with the definition set for this review. Another potential limitation lies in the method used for the sample selection; this method focused solely on individual perspective despite the likelihood that the surrounding organisational, team level factors and cultural settings would have strong effects on innovation. For example, this can be detected by the importance of the social interaction competences of individuals. Another potential limitation arises from the heterogeneity of the sample. The analysed articles varied greatly by context, sample size and type as well as by research strategy. The sample consisted of both qualitative case studies and the quantitative analysis of large samples collected using different methods in a variety of cultures. Furthermore, some articles were considered to be biased by the authors. However, while heterogeneity may have created some uncertainties in the analysis, the selected articles were not contradictory in terms of the presented results. The rigorous selection and extraction process ensured that, each study was conducted with adequate scientific credibility within its own research genre. Thus, the heterogeneity of the sample can actually be considered a strength of this study because the results are supported by numerous methods collected in different cultural settings. There was a reasonable weight of research evidence to support the suggested findings to give direction to pedagogical processes.
The findings indicate that despite the multitude of different approaches to innovation competence, further research is recommended. We have identified five areas in which further research could be conducted. First, the large competence entity (Table 2) should be further investigated because it is not clear if it pertains only to innovation process as defined in this study. Second, further research should be pursued to test the findings in different phases of the innovation process within organisations (see Vila et al., 2014) , but also in educational contexts. E.g. project management skills, (which were not acknowledged at all in studies conducted in educational settings) should be studied in educational facilities in the context of authentic, project-based learning of different age cohorts through pedagogical innovation processes (Lepistö & Lindfors, 2015; Rautkorpi & Hero, 2017) . Third, methods for assessing competence development is recommended to be developed and tested. Different types of self-, peer and teacher assessment methods could be designed to help the students understand competence gaps and opportunities for learning in projects. In team learning contexts making individual innovation competence transparent and understood to all members can have positive impact on team success. Our fourth recommendation for further research is that the findings should be compared with entrepreneurial competences (e.g. Jena & Sahoo, 2014; Mitchelmore & Rowley, 2010 , 2013 Taatila, 2010) after testing in educational settings. While studies have recognised the connection between entrepreneurship and innovation (Becherer & Maurer, 1999; Bergh et al., 2011; Bunk, 1994; Szerb, 2003) , we found that innovation and entrepreneurship were also linked (Bjornali & Støren, 2012; Cerinšek & Dolinšek, 2009; Chell & Athayde, 2011; Edwards-Schachter et al., 2015; Gundry, Ofstein, & Kickul, 2014; Kasule et al., 2015; Santandreu-Mascarell et al., 2013; Waychal et al., 2011) . The fifth area for further research is the different competences in each phase of the innovation process (Standing et al., 2016) . For instance, different competences are potentially needed in the project management phase than in the preliminary future-oriented and creative phases. Innovation processes are potentially excellent learning platforms in different educational contexts if the developed competences can be validated to define innovation outcomes. Further research on individual innovation competences is recommended to guarantee relevant assessment criteria, curricula, programmes, learning tasks and tutoring for education which utilises innovation processes to foster individual innovation competence as human capital. 
